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CLAIMS : 
CLMS ( 1 ) 
We claim: 

1. A pharmaceutical composition comprising: 

a) a replication defective recombinant retrovirus which infects a 
human host cell, said recombinant retrovirus comprising a 
recombinant gene operable linked to a promoter, said gene encoding a 
protein which is not normally expressed in said host cell, and which 
converts a purine-based or pyrimidine-based drug to a compound that is 
toxic to said host cell, and 

b) a pharmaceutically acceptable carrier. 

CLMS (2) 



2. The pharmaceutical composition of claim 1 wherein said purine-based 



or pyrimidine-based dj^r is a prodrug with little or no^:ytotoxicity . 
CLMS(3) 



3. The pharmaceutical composition of claim 1 wherein said protein is 
guanine phosphoribosyl transferase. 

CLMS ( 4 ) 

4. The pharmaceutical composition of claim 1 wherein said protein causes 
phosphorylation, ribosylation, or phosphorylribosylation of said drug. 

CLMS ( 5 ) 

5. The pharmaceutical composition of claim 1 wherein expression of said 
protein by said recombinant retrovirus is regulated by the presence 

of an intracellular signal associated with the pathogenic state of an 
infectious or cancerous disease. 

CLMS (6) 

6. The pharmaceutical composition of claim 1 wherein said gene encoding 
said protein is of non-mammalian origin. 

CLMS ( 7 ) 

7. The pharmaceutical composition of claim 1, wherein said 
retroviral vector also comprises a gene encoding a cell surface 
marker. 

CLMS ( 8 ) 

8. The pharmaceutical composition of claim 2 wherein said protein is a 
nucleoside kinase. 

CLMS ( 9 ) 

9. The pharmaceutical composition according to claim 5 wherein said 
promoter is an event-specific promoter, and wherein expression of said 
protein by said promoter is regulated by said intracellular signal. 

CLMS (10) 

10. The pharmaceutical composition of claim 5, wherein said promoter is 
a tissue specific promoter. 

CLMS (11) 

11. The pharmaceutical composition of claim 8 wherein said nucleoside 
kinase is a thymidine kinase. 

CLMS (12) 

12. A pharmaceutical composition according to claim 9 wherein said 
disease is a cancerous disease and wherein said event-specific promoter 
is preferentially active in proliferating cells. 

CLMS (13)3 

13. The phanmaceutical composition of claim 10, wherein said disease is 
a cancerous disease associated with a tumor and wherein the tissue origin 
of the tissue specific promoter corresponds to the tissue origin of the 
tumor . 



CLMS (14) 



Lc^^psomposition of claim 11 wherei^^mi 



14. The pharmaceutic^^somposition of claim 11 wherei|^^aid thymidine 
kinase is of viral oi 

CLMS (15) 



15. The pharmaceutical composition of claim 13, wherein said cancerous 
disease is a hepatocellular carcinoma and wherein said tissue-specific 
promoter is a liver specific promoter. 



CLMS (16) 



16. The pharmaceutical composition of claim 13, wherein said recombinant 
retrovirus further comprises a second promoter that is an 
event-specific promoter operably linked to the gene encoding said 
protein, and wherein the expression of said protein is regulated by said 
event-specific promoter and said tissue specific promoter. 



CLMS (17) 



17. The pharmaceutical composition of claim 14 wherein said thymidine 
kinase is herpes simplex thymidine kinase. 



CLMS (18) 



18. The pbanmaeeutical composition of claim 1 or 14, wherein said human 
host cell is a human peripheral blood lymphocyte. 



CLMS (19) 



19. A pharmaceutical composition comprising: 

a) a producer cell which produces a replication defective recombinant 
retrovirus which infects a human host cell, said recombinant 
retrovirus comprising a recombinant gene operatively linked to a 
promoter, said gene encoding a protein which is not normally expressed 
in said human host cells and which converts a purine-based or 
pyrimidine-based drug to a compound that is toxic to said human host 
cell; and 

b) a pharmaceutically acceptable carrier. 



CLMS (20) 



20. The pharmaceutical composition of claim 19, wherein said 
purine-based or pyrimidine-based drug is a prodrug with little or no 
cytotoxicity. 



CLMS (21) 



21. The pharmaceutical composition of claim 19, wherein said protein is 
a guaniine phosphloribosyl transferase. 



CLMS (22) 



22. The pharmaceutical composition of claim 19, wherein said protein 
causes phosphorylation, ribosylation or phosphorylribosylation of said 
drug. 



CLMS (23) 

23. The pharmaceutical composition of claim 19, wherein expression of 
said protein by said recombinant retrovirus is regulated by the 
presence of an intracellular signal associated with the pathogenic state 
of an infectious or cancerous disease. 



CLMS(24) 



24. The pharmaceutic^Bcomposition of claim 19 where^Hfcaid gene 
encoding said protein^rs of non-mammalian origin, _ „ r _. 

CLMS (25) 

25. The pharmiceutical composition of claim 19 wherein said producer 
cell is a human producler cell. 

CLMS (26) 

26. The phamiaceuttical composition of claim 19, wherein said 
retroviral vector also comprises a gene encoding a cell surface 
marker. 

CLMS (27) 

27. The pharmaceutical composition of claim 20, wherein said protein is 
a nucleoside kiniase. 

CLMS (28) 

28. The pharmaceutical composition of claim 23, wherein said promoter is 
an event-specific promoter, and wherein expression of said protein by 
said promoter is regulated by said intracellular signal. 

CLMS (29) 

29. The pharmaceutical composition of claim 23, wherein said promoter is 
a tissue-specific promoter. 

CLMS (30) 

30. The pharmaceutical composition of claim 27, wherein said nucleoside 
kinase is a thymidine kinase. 

CLMS (31) 

31. The pharmaceutical composition of claim 28, wherein said disease is 
a cancerous disease and said event-specific promoter is preferentially 
active in proliferating cells. 

CLMS (32) 

32. The pharmaceutical composition of claim 29, wherein said disease is 
a cancerous disease associated with production of a tumor and said 
tissue-specific promoter has tissue specificity that corresponds to the 
tissue origin of said tumor. 

CLMS (33) 

33. The pharmaceutical composition of claim 30, wherein said thymidine 
kinase is of viral origin. 

CLMS (34) 

34. The pharmaceutical composition of claim 32, wherein said cancerous 
disease is a hepatocellular carcinoma and wherein said tissue-specific 
promoter is a liver specific promoter. 

CLMS (35) 

35. The pharmaceutical composition of claim 32, wherein said recombinant 
retrovirus further comprises a second promoter that is an 
event-specific promoter operably linked to the gene encoding said 



i expression of said protein is recn^at 
)t^Biand said tissue-specific promc^^-. 



protein, and wherein exp ression of said protein is re gula ted by said 
event-specific promotj 

CLMS (36) " " 



36. The pharmaceutical composition of claim 33, wherein said thymidine 
kinase is a heroes simplex thymidine kinase. 

CLMS (37) 

37. A replication defective recombinant retrovirus which infects a 
human host cell, said recombinant retrovirus comprising a recombinant 
gene operably linked to a promoter, said gene encoding a protein which is 
not normally expressed in said host cell, and which converts a first 
agent in said host cell to a second agent that is toxic to said host 
cell. 

CLMS (38) 

38. The replication defective recombinant retrovirus of claim 37 
wherein said first agent is a prodrug with little or no cytotoxicity. 

CLMS (39) 

39. The replication defective recombinant retrovirus of claim 37, 
wherein said protein catalyzes the metabolism of a purine-based or 
pyrimidine-based drug. 

CLMS (40) 

40. The replication defective recombinant retrovirus of claim 37, 
wherein expression of said protein by said recombinant virus is regulated 
by the presence of an intracellular signal associated with the pathogenic 
state of an infectious or cancerous disease. 

CLMS (41) 

41. The replication defective recombinant retrovirus of claim 37, 
wherein said gene encoding said protein is of non-mammalian origin. 

CLMS (42) 

42. The replication defective recombinant retrovirus of claim 37 
further comprising a gene encoding a cell surface marker. 

CLMS (43) 

43. The replication defective recombinant retrovirus of claim 38, 
wherein said protein is a nucleoside kinase. 

CLMS (44) 

44. The replication defective recombinant retrovirus of claim 39, 
wherein said protein is guanine phosphoribosyl transferase. 

CLMS (45) 

45. The replication defective recombinant retrovirus of claim 39, 
wherein said protein causes phosphorylation, ribosylation, or 
phosphoribosylation of said drug. 

CLMS (46) 



46. The replication defective recombinant retrovirus of claim 37 or 
39, wherein said human host cell is a human peripheral blood lymphocyte. 



CLMS (47) 



47. The replication defective recombinant retrovirus of claim 40, 
wherein said promoter is an event-specific promoter, and wherein 
expression of said protein by said promoter is regulated by said 
intracellular signal . 

CLMS (48) 

48. The replication defective recombinant retrovirus of claim 40, 
wherein said promoter is a tissue specific promoter. 

CLMS (49) 

49. The replication defective recombinant retrovirus of claim 43, 
wherein said nucleoside kinase is a thymidine kinase. 

CLMS (50) 

50. The replication defective recombinant retrovirus according to 
claim 47, wherein said disease is a cancerous disease and wherein said 
event-specific promoter is preferentially active in proliferating cells. 

CLMS (51) 

51. The replication defective recombinant retrovirus of claim 48, 
wherein said disease is a cancerous disease associated with a tumor and 
wherein the tissue origin of the tissue specific promoter corresponds to 
the tissue origin of the tumor. 

CLMS (52) 

52. The replication defective recombinant retrovirus of claim 49, 
wherein said thymidine kinase is herpes simplex thymidine kinase. 

CLMS (53) 

53. The replication defective recombinant retrovirus of claim 51, 
wherein said cancerous disease is hepatocellular carcinoma and wherein 
said tissue-specific promoter is a liver-specific promoter. 

CLMS (54) 

54. The replication defective recombinant retrovirus of claim 51, 
wherein said recombinant retrovirus further comprises a second 
promoter that is an evenit-specif ic promoter operably linked to the gene 
encoding said protein, and wherein the expression of said protein is 
regulated by said event-specific promoter and said tissue specific 
promoter. 

CLMS (55) 

55. A producer cell which produces a replication defective recombinant 
retrovirus which infects a human host cell, said recombinant 
retrovirus comprising a recombinant gene operably linked to a 
promoter, said gene encoding a protein not normally expressed in said 
human cell, and which converts an agent in said human host cell to a 
second agent that is toxic to said human host cell. 

CLMS (56) 

56. The producer cell of claim 55, wherein said first agent is a prodrug 
with little or no cytotoxicity. 



CLMS(57) 

57. The producer cell^^f claim 55, wherein said .pr.o.t.eW catalyzes the 
metabolism of a purine-based or pyrimidine-based dnig. 



CLMS (58) 



58. The producer cell of claim 55, wherein expression of said protein by 
said recombinant retrovirus is regulated by the presence of an 
intracellular signal associated with the pathogenic state of an 
infectious cancerous disease. 

CLMS (59) 

59. The producer cell of claim 55, wherein said gene encoding protein is 
of non-mammalian origin. 

CLMS (60) 

60. The producer cell of claim 55, wherein the producer cell is a human 
producer cell. 

CLMS (61) 

61. The producer cell of claim 55, wherein said recombinant 
retrovirus further comprises a gene encoding a cell surface marker. 

CLMS ( 62 ) 

62. The producer cell of claim 56, wherein said protein is a nucleoside 
kinase. 



CLMS (63) 

63. The producer cell of claim 57, wherein said protein is a guanine 
phosphoribosyl transferase. 

CLMS (64) 

64. The producer cell of claim 57, wherein said protein causes 
phosphorylation, ribosylation or phosphorylribosylation of said drug. 

CLMS (65) 

65. The producer cell of claim 58, wherein said promoter is an 
event-specific promoter, and wherein expression of said protein by said 
promoter is regulated by said intracellular signal. 

CLMS (66) 

66. The producer cell of claim 58, wherein said promoter is a 
tissue-specific promoter. 

CLMS (67) 

67. The producer cell of claim 62, wherein said nucleoside kinase is a 
thymidine kinase. 

CLMS (68) 

68. The producer cell of claim 65, wherein said disease is a cancerous 
disease and said event-specific promoter is preferentially active in 
proliferating cells. 

CLMS (69) 



69. The producer cel^^f claim 66, wherein said disea^Bkis a cancerous 
disease associated wit^^pj: eduction of_ a_ tumor _and. said^Ws sue-specif i.e. - 
promoter has tissue specificity that corresponds to the tissue origin of 
said tumor. 

CLMS (70) 

70. The producer cell of claim 67, wherein said thymidine kinase is a 
herpes simplex thymidine kinase. 

CLMS (71) 

71. The producer cell of claim 69, wherein said cancerous disease is a 
hepatocelluilar carcinoma and wherein said tissue-specific promoter is a 
liver specific promoter. 

CLMS (72) 

72. The producer cell of claiim 69, wherein said recombinant 
retrovirus further comprises a second promoter that is an 
event-specific promoter operably linked to the gene encoding said 
protein, and wherein expression of said protein is regulated by said 
event-specific promoter and said tissue-specific promoter. 
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CLAIMS : 

CLMS ( 1 ) 

We claim: 

1. A method of stimulating a cell-mediated immune response to a viral or 
cancer antigen in a human, comprising infecting susceptible target cells 
with a replication defective recombinant retrovirus construct 
directing the expression of said viral or cancer antigen or mutated form 
thereof in said infected target cells, wherein said viral antigen is from 
a virus that is pathogenic to humans, and wherein said antigen or mutated 
form thereof elicits a cell-mediated immune response directed to said 
viral or cancer antigen or mutated form thereof in said human. 

CLMS ( 2 ) 

2. The method of claim 1 wherein said expressed viral or cancer antigen 
or mutated form thereof elicits an HLA class I-restricted immune 
response . 

CLMS (3) 

3. The method of claim 1 wherein said expressed viral or cancer antigen 
or mutated form thereof elicits an HLA class II-restricted immune 
response. 

CLMS ( 4 ) 

4. The method of claim 1 wherein said expressed viral or cancer antigen 
or mutated form thereof elicits both an HLA class I-restricted response 
and an HLA class II-restricted immune response. 

CLMS (5) 

5. The method of claim 1 wherein said cancer antigen is selected from 
the group consisting of a cervical carcinoma antigen, a leukemia antigen, 
a prostate cancer antigen, a colon cancer antigen, and a melanoma 



antigen . 
CLMS (6) 



6. The method of claim 1 wherein said cancer antigen is selected from 
the group consisting of an HPV antigen, an HTLV I antigen, prostate 
specific antigen, mutated p53 protein, and GD2 antigen. 



CLMS ( 7 ) 

7. The method of claim 1 wherein said expressed viral antigen is an HIV 
protein or mutated form thereof. 

CLMS ( 8 ) 

8. The method of claim 7 wherein said HIV protein is an HIV envelope 
protein . 

CLMS (9) 



9. A method of stimulating a cell-mediated immune response to a viral or 
cancer antigen in a human, comprising: 

infecting cells isolated from a human with a recombinant retrovirus 
construct directing the expression of said viral or cancer antigen or 
mutated form thereof, wherein said viral antigen is from a virus which 
is pathogenic to humans, and wherein said antigen or mutated form 
thereof stimulates a cell mediated immune response directed to said 
viral or cancer antigen or mutated form thereof in a human; and 

administering said infected cells to a human, thereby stimulating a cell 
mediated immune response directed to said viral or cancer antigen or 
mutated form thereof within said human. 



CLMS (10) 



10. The method of claim 9 wherein said expressed viral or cancer antigen 
or mutated form thereof elicits an HLA class I-restricted immune 
response . 



CLMS (11) 



11. The method of claim 9 wherein said expressed viral or cancer antigen 
or mutated form thereof elicits an HLA class II-restricted immune 
response. 



CLMS (12) 



12. The method of claim 9 wherein said expressed viral or cancer antigen 
or mutated form thereof elicits both an HLA class I-restricted response 
and an HLA class II-restricted immune response. 



CLMS (13) 



13. The method of claim 9 wherein said cancer antigen is selected from 
the group consisting of a cervical carcinoma antigen, a leukemia antigen, 
a prostate cancer antigen, a colon cancer antigen, and a melanoma 
antigen . 



CLMS (14) 



14. The method of claim 9 wherein said cancer antigen is selected from 
the group consisting of an HPV antigen, an HTLV I antigen, prostate 
specific antigen, mutated p53 protein, and GD 2 antigen. 



CLMS (15) 



15. The method of cI^tl 9 wherein said expressed vira^^ntigen is an HIV 
protein or mutated fo^^thereof. 

CLMS (16) " - " - 



16. The method of claim 15 wherein said HIV protein is an HIV envelope 
protein . 



